Supplementary Materials:

	Seismic acquisition parameters

	Item
	Specification

	Total length
	36 m

	Receiver type
	Horizontal geophone 10 Hz

	Receiver number, spacing, first and last position
	72, 0.5 m

	Receiver first and last position
	0.5 m, 36 m

	Source type
	Horizontal sledge hammer

	Source point number and spacing
	38, 1 m

	Source first and last position
	0 m, 37 m

	CMP number and spacing
	74, 0.5 m

	CMP first and last position
	0 m, 36.5 m

	Sampling rate, record length
	0.25 ms, 0.5 s



Table S1. Acquisition parameters of the SH-wave seismic reflection profile.
	Seismic Tomography processing flow

	Process
	Processing parameters

	Velocity smoothing
	

	Horizontal correlation length
	0.5 m (z=0), 1m (z=12m)

	Vertical correlation length
	0.1 m (z=0), 0.6m (z=12m)

	Smoothing weight
	0.4

	Velocity damping weight
	0.4

	LSQR tolerance
	0.01

	Number of iterations
	5

	Number of different starting models
	10



Table S2. Processing parameters of the tomographic inversion.
	Reflection Seismic processing flow

	Process
	Processing parameters

	Quality control and trace editing
	Remove of noise or dead traces

	Offset mute limit
	1.1 m

	Bandpass filter
	15 - 25 - 150 - 200

	NMO - Correction: velocity model
	Derived from tomography

	NMO - Correction: stretch mute
	30%

	Analytic gain
	t^1

	Trace normalization
	RMS - Scaling

	Stack: max fold
	3

	FD-Migration: velocity model
	Derived from tomography

	FD-Migration: maximum dip
	80 degrees

	Time to depth conversion: velocity model
	constant velocity (40m/s)



Table S3. Processing parameters used in the reflection seismic.
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Figure S1. Examples of SH-wave shot gather data. (a) Shot 11 raw data, the red points are the pick used for the tomography; (b) focus on seismic traces used for the reflection seismic (marked with blue) before processing; (c) filtered data; (d) shot 19 raw data, the red points are the selection used for the tomography; (e) focus on seismic traces used for the reflection seismic before processing; (f) filtered data; (g) fit examples from seismic refraction tomography.
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Figure S2. (a) Regularization estimation. Left: model roughness versus data fit. Inversion was performed using a wide range of smoothing factors: 10-2 - 102(labels at points). Right: smoothing factor versus the curvature of the graph. Optimum smoothing factor is found at the maximum curvature; (b) standard deviation of model sets. Top: set starting models. Single starting model can be altered up to 10% from the reference model. Bottom: set of the 10 best models (rms/rms best < 120%). Final average model is independent of the starting model used.
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Figure S3. Numerical modelling performed for this study. (a) Synthetic model built using the depth of the sediments from the core catena and typical values of the resistivity for the considered deposits; (b) tomographic image of the synthetic model with the GPR interfaces superimposed; (c) synthetic model built using the depth of the sediments from the core catena buth without the fine gyttja layerand typical values of the resistivity for the considered deposits; (d) tomographic image of the synthetic model with the GPR interfaces superimposed.
[image: Cattura]
Figure S4. (a) Magnetic susceptibility measured along the core I.4 of Duvensee; (b) electromagnetic induction survey along the reference profile. We used the CMD Mini-Explorer by GF Instruments and conducted measurements in vertical and horizontal coplanar configuration. The sample frequency was 10 Hz. To reduce noise, we applied a lowpass butterworth filter (third order, cutoff wavenumber = 0.7 m-1). Finally, the inversion was performed with the software IX1D by Interpex. We derived ‘smooth models’ [97] with ten layers from 0.1 m depth to 1.8 m depth.
[image: Cattura]
Figure S5. Geochemical and physical profile of the core I.4. The dashed red lines indicate the high values of iron, aluminium, copper and zinc [ppm].
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